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Description 

TECHNICAL FIELD OF THE INVENTION 

The present invention pertains in general to lighting 
equipment for producing multiple colors of light and in 

particular to such equipment which employs a rotating 
color wheel which positions different color filters in a 
beam of light. 



wheels. Although this technique has proven to be suc- 
cessful, it still has drawbacks including difficulty of man- 
ufacture, expense and blanking of the light beam when 
the color wheel is rotated from one filter to another filter. 
5 in view of the above, there exists a need for an in- 
expensive, reliable color wheel which can be easily 
manufactured, is compact and easy to use. and pro- 
vides a substantial increase in the number and variety 
of colors which can be produced. 



70 

BACKGROUND OF THE INVENTION Summary of the Invention: 



Lighting effects have become a major element in 
theatrical and concert performances. As a result of the 
demand for elaborate lighting in such performances, so- 
phisticated lighting systems have been developed such 
as disclosed in U.S. Patent No. 4.392.187. This system 
utilizes a computer to control the position, intensity, size 
and color of the light beams produced by a large number 
of stage lights. 

A particularly important aspect of lighting is that of 
color. Various colors must be produced by stage lights 
for working with a large number of scenes and perform- 
ances, as well as to provide a specific effect which can 
be done only by a particular color of light. A number of 
patents have been filed which disclose various methods 
and apparatus for providing different colors of light. U. 
S. Patent No. 3,816,739 discloses a device which pro- 
vides colors by varying the intensity of red, blue and 
green light sources. In U.S. Patent No. 4,319,311 a va- 
riety of colors are generated by employing replaceable 
gelatin color filters in front of the light sources. A further 
method for providing different colors of light is disclosed 
In U.S. Patent No. 4,071 ,809, in which a color segment- 
ed disk is continuously rotated in front of a strobing light 
which is timed to flash as a certain color passes in front 
of the lamp. U.S. Patent No. 4.488,207 discloses a light 
which has red, yellow and green sources that are angu- 
larly disposed with respect to two dichroic filters such 
that each color can be either transmitted or reflected 
from the dichroic filters onto an objective lens. Each of 
the above methods for producing colored light has some 
drawbacks. In many cases the number of available 
colors is very limited. The use of gelatin is undesirable 
as a color filter because the gelatin has a relatively short 
life. Other techniques require either bulky or complex 
equipment. 

In previously noted U.S. Patent No. 4,392,187, 
there is disclosed two techniques for producing colored 
light. One technique provides dichroic fitters in the light 
beam with means for pivoting the dichroic filters for gen- 
erating tight having different colors. The further tech- 
nique disclosed in this patent for producing colored light 
is the use of dichroic filters mounted in color wheels. 
Each filter is a round member that is mounted in a wheel, 
with each fitter spaced apart from the adjoining fitters. 
These color wheels are rotated such that the light beam 
can pass through fitters in one or both of the color 



The invention relates to a lighting Instrument as 
claimed in claim 1 . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention and the advantages thereof, reference is now 
20 made to the following Description taken in conjunction 
with the accompanying Drawings in which: 



FIGURE 1 is a perspective view of a lighting instru- 
ment having two rotatable color wheels which can 
25 have filters selectively positioned within a beam of 
light; 

FIGURE 2 is an elevation view of a color wheel hav- 
ing a plurality of dichroic filters mounted around the 
periphery of a hub; 

30 FIGURE 3 is a sectional view of the color wheel 
shown In FIGURE 2 taken along lines 3-3; 
FIGURE 4 Is an enlarged section view taken of por- 
tion 4 of the color wheel shown In FIGURE 3 for illus- 
trating the bonding of a dichroic filter to the hub of 

55 a color wheel; 

FIGURE 5 is a sectional view illustrating an altema- 
tive embodiment for joining the dichroic filters to the 
hub of a color wheel; 

FIGURE 6 is a chart illustrating the cutoff frequen- 
ce cies for the long wave pass and short wave pass 
dichroic filters implemented in the disclosed 
embodiment of the color wheel of the present inven- 
tion; 

FIGURES 7-12 are illustrations of the spectral 
45 response characteristics for dichroic fitters having 
complex color characteristics; 
FIGURES 13-15 illustrate the resulting colored light 
spectrum produced by passing the original light 
beam sequentially through both a long wave pass 
so and a short wave pass filter; and 

FIGURE 16 Is an illustration of the resulting colored 
light spectrum produced when the original light 
beam is passed sequentially through either a short 
or long wave pass filter and a complex color filter. 

55 

DETAILED DESCRIPTION OF THE INVENTION 
A first embodiment of the present invention is illus- 
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trated in FIGURE 1 as a lamp assembly 20 which com- 
prises a lighting instrument. A bulb 22 produces light 
which is focused by an elliptic reflector 24 into a light 
beam 26. At a location 28. the light beam 26 is concen- 
trated at a focal point by the reflector 24. Beyond the 
location 28, the beam 26 expands and Is captured by a 
converging lens 30 which converts the beam 26 Into a 
substantially parallel beam of light. 

The lamp assembly 20 further includes a first color 
wheel 36 and a second color wheel 38. Wheel 36 is 
mounted on a shaft 40 which is directly driven by a step- 
per nrK>tor 42. The color wheel 38 is mounted on a shaft 
44, which Is in turn driven by a stepper motor 46. 

The color wheel 36 comprises a hub 48 and a set 
50 of planar dichroic filters, such as a filter 52, which are 
mounted on the periphery of the hub 48. An open posi- 
tion 54 is provided on the periphery of the hub 48 to per- 
mit the beam 26 to pass through the color wheel without 
alteration. The dichroic fitters, such as 52, as well as the 
position 54 are rotatable by the motor 42 into the location 
28 at the focal point of the beam 26, such that any filter 
in the set, or the open position, can be placed at this 
location to alter the color of the beam or to pass the 
beam unaltered. 

Color wheel 38 likewise includes a hub 58 having 
mounted on the periphery thereof a set 60 of planar, di- 
chroic filters, such as a filter 62. Wheel 38 also includes 
an open position 64 for permitting the light beam 26 to 
pass through the color wheel 38 without alteration. The 
color wheel 38 rotates in response to operation of the 
stepper motor 46 to position any one of the dichroic fil- 
ters mounted on the hub 58 into the location 28 for al- 
tering the color of the beam 26. 

Wheel 36 is provided with a reference black stripe 
65 and wheel 38 with a similar reference stripe 66. 
These stripes are used by optical control equipment, not 
shown, for determining the orientation of the color 
wheels when the assembly 20 is first activated. 

The color wheels 36 and 38 are fabricated in essen- 
tially the same manner. For hubs 48 and 58 having a 
diameter of 5 inches, there is space tor 15 filters. The 
difference between the two color wheels 36 and 38 is in 
the transmittance and reflectance characteristics of the 
dichroic filters mounted on each of the wheels. The spe* 
cific characteristics of the various color filters for each 
color wheel is further described in reference to FIGURE 
6 below. 

The color wheel 36 is illustrated in a detailed eleva- 
tion view shown in FIGURE 2. A section view of the 
wheel 36 is illustrated in FIGURE 3. A collet 68 is thread- 
ed to a central opening in the hub 48. Collet 68 has a 
hex head which prevents the collet from passing through 
the hub 48. Collet 68 has a cylindrical opening 69 which 
receives the shaft 40. The end of the collet 68 opposite 
the head Is slotted. 

The collet 68 is secured to the hub 48 by a nut 70. 
After the shaft 40 is positioned within the opening 69. a 
nut 71 is applied to the slotted portion of collet 68 to 



clamp the collet 68 to the shaft 40. 

The hub 48, which is preferably fabricated of alumi- 
num, Is provided with a plurality of openings, such as 
72, for reducing the weight of the color wheel. The com- 
s bination of the light metal and the multiple openings 72 
serves to reduce the mass, and therefore the inertia, of 
the color wheel 36. The reduced Inertia of the color 
wheel 36 allows the wheel to be accelerated, moved and 
stopped faster and with less power than such a wheel 
10 having greater weight and inertia. 

The hub 48 comprises two laminated aluminum 
plates 76 and 78. The difference in the diameters of the 
two round plates 76 and 78 forms a step 80 which is 
located on the periphery of the hub 48. Plate 78 has a 
plurality of flat peripheral sections, each for receiving 
one of the filters In the set 50. 

All of the filters within the filter set 50. as well as the 
filter set 60, have the same size and configuration. Each 
of the filters Is in the shape of a trapezoid. Referring to 
FIGURE 2, the filter 52 has linear sides 52a, 52b, 52c 
and 52d. The sides 52a and 52b are parallel. Each of 
the sides 52c and 52d is aligned with a line which passes 
through the center of the wheel 36. Thus, each of the 
filters, such as 52, is in the shape of a trapezoid which 
Is symmetrical about an axis extending from the center 
of the wheel 36 outward through the center of the filter 
In a selected embodiment the edges 52c and 52d 
are 2,7 cm (1.05 Inches) long, the edge 52a is 1,8 cm 
(0.70 Inch) long and the edge 52b is 2,8 cm (1 . 1 0 inches) 
long. 

The trapezoidal shape of the filters within the set 50 
is particularly advantageous in the manufacture of the 
filters. Each filter is cut from a larger sheet of pyrex glass 
which has been coated with appropriate materials to 
give the proper color transmission and reflectance. The 
larger sheet of glass is scribed along lines to give the 
proper dimensions for the resulting filter, such as 52. 
The scribed lines are easily broken to form each of the 
individual filters. Previously, such filters have been man- 
ufactured in a circular shape which required cutting the 
glass sheet with a core saw. Filters made In the previous 
manner result In a substantial waste of the original glass 
sheet and are more subject to breakage, due to the for- 
mation of microfractures around the edges of the circu- 
lar filter. Such fractures are much less likely to occur 
when the glass sheet is cut with a straight scribe line. 
Thus, the trapezoidal dichroic filters In accordance with 
the present Invention are easier to manufacture, have 
less waste in the manufacturing process and are less 
subject to breakage in use. 

As a result of the uniform trapezoidal shape of the 
filters within the set 50, the filters as a whole form an 
annular ring about the hub 48, with the only opening be- 
ing the open position 54. 

Each of the filters in the set 50, such as filter 52, is 
mounted on the periphery of the hub 48 and is posi- 
tioned on the step 80. Each fitter in set 50 Is bonded to 
the hub 48 and the filter is directed radially outward from 
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the center of the hub 48. Each of the fitters is bonded by 
an adhesive film 88. The step 80 serves primarily as a 
register to assure the proper positioning of each of the 
filters within the set 50. The film 88 is located principally 
between the filter, such as 52, and the metal plate 78 of 
the hub 48. This is illustrated in detail in FIGURE 4. The 
principal bonding between the filter 52 and the plate 78 
is in the region marked by the reference numeral 90. 
The bonding extends along the lower edge of the fitter 
52. 

The adhesive which bonds the dichroic filters to the 
hub 48 is preferably RTV silicon rubber which Is manu- 
factured by both General Electric and DuPont. The re- 
silient bond, film 88, between the glass filter, such as 
52, and the aluminum plate 78 has several advantages, 
in addition to providing a joining between the two mem- 
bers. This adhesive provides a resilient mount for the 
glass filter which reduces the possibility of cracking the 
filter when the filter is subjected to stress. The flexible 
bond also compensates for the differences in the coef- 
ficients of expansion between the aluminum plate 78 
and the glass filter 52. Each of the filters in the set 50 is 
subjected to substantial heating, as is the hub 48. The 
color wheel 36 must be able to function property, without 
failure, from room temperature up to approximately 
200° C. The RTV silicon rubber can withstand this tem- 
perature range. 

Further referring to the color wheel 36 shown In FIG- 
URE 2, note that the filters are contiguous to each other 
along their lateral edges, with the exception of the filters 
adjacent the open position 54. This configuration of fil- 
ters provides unique advantages for the color wheel 36 
over previous color wheels. Conventional color filters 
are mounted in a wheel with each fitter separated by the 
body of the wheel which acts to block the light from the 
lamp when the wheel is rotated from one filter to the 
next. But when the color wheel 36 is rotated from one 
filter to the next filter, there is no blocking of the light 
produced by the lamp assembly 20. There is essentially 
no change in the intensity of the light, but only a change 
in its color. This eliminates the distracting blanking that 
can occur with conventional stage lamps when there Is 
a change from one color filter to the next. The contigu- 
ous positbns of the filters also prevents the leakage of 
light between filters which would occur if the fitters were 
offset from each other on the filter wheel. Should intense 
white light be permitted to leak between the filters, there 
would be created an unwanted and distracting bright 
flash in the lighting display 

Referring now to FIGURE 5, there is illustrated an 
alternative embodiment for mounting the dichroic filters 
in the set 50 to the hub 48. Filter 52 is butted against 
the outer edge of the hub 48. In this embodiment the 
aluminum plate 76 is optional. An adhesive film 94 is 
applied between the filter 52 and the plate 78. It is also 
applied on the immediately adjoining front and back pla- 
nar sen^ices of both the filter 52 and the plate 78. Thus, 
the adhesive film In cross section is In the shape of an 



H. Annular rings 96 and 98 are applied on opposite sides 
of the junction between the filter 52 and the plate 78 to 
hold the two members in place relative to each other 
and provide proper alignment for the filter 52. 
5 The dichroic filters in the sets 50 and 60 are prefer- 
ably manufactured of pyrex glass having a thickness of 
approximately 1 mm (.040 inch). Dichroic filters of this 
type are available from Technical Products Division of 
Optical Coating laboratory. Inc., Santa Rosa, Califor- 
10 nia. The transmittance and reflectance characteristics 
of each dichroic filter is determined by depositing vari- 
ous layers of material on the pyrex glass in a vacuum 
chamber. The method of producing such dichroic filters 
having predetermined spectral response characteristics 
^5 is well known in the art. 

The filters within the sets 50 and 60 are arranged 
about the respective color wheels 36 and 38 in an order 
from lighter shades to darker shades. Thus, as the 
wheels are rotated, there is a smooth transition of colors 
with gradual steps rather than transmitting spurious 
colors during a color change. 

Referring now to FIGURE 6. there is illustrated a set 
of spectral characteristics for the filters within set 50 and 
set 60. In one embodiment of the present invention, the 
filters within set 50 are primarily long wave pass (LWP) 
filters and the filters in set 60 are primarily short wave 
pass (SWP) fitters. An LWP filter transmits light having 
a wavelength greater than the filter's cutoff or edge 
wavelength. Light having a wavelength less than the 
cutoff wavelength of the filter is reflected. A SWP filter 
transmits light having a wavelength less than the cutoff 
wavelength of the filter and reflects the light which has 
a greater wavelength than the cutoff wavelength of the 
filter. 

The intervals between cutoff wavelengths are 
shown as A values above the long wave pass cutoff 
wavelengths and below the short wave cutoff wave- 
lengths. 

When a filter in the set 50 is aligned with a filter in 
the set 60, such that the light beam 26 passes through 
both filters, there can be selected a desired center wave- 
length and bandwidth for the light to be transmitted from 
the lamp assembly 20. This defines the color and satu- 
ration for the resulting tight. By rotating the wheels 36 
and 38 to different positions, a large number of combi- 
nations of center wavelength and bandwidth can be se- 
lected to achieve a wide range of colors, as well as de- 
sired saturation for each color. As an example, assume 
that the filter 52 in wheel 36 is aligned with the filter 62 
in wheel 38. If filter 52 has a long wave pass cutoff of 
500 nm and the fitter 62 has a short wave pass cutoff of 
545 nm, then the resulting light transmitted through the 
combination of the two filters will have a center wave- 
length of approximately 522 nm and a bandwidth of 45 
nm. Any one of the filters in the sets 50 and 60 can be 
utilized as a single filter by aligning the open position in 
the other color wheel at the location 28. White light can 
be transmitted by aligning both of the open positions 54 
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and 64 to location 28. 

Prior art dichroic fitter sets have spaced the cutoff 
wavelengths at even increments across the spectrum. 
It has been discovered that this does not provide desir- 
able lighting control. Specifically, it does not provide uni- 
form steps of perceived color changes across the spec- 
trum. For uniform filter cutoff spacings, the perceived ef- 
fect of changes for long wave pass fitters is greater at 
shorter wavelengths than at longer wavelengths. The in- 
verse is true for short wave pass filters, the perceived 
effect is much greater at longer wavelengths than at 
shorter wavelengths. It has been determined that non- 
uniform spacing of cutoff wavelengths across the spec- 
trum can provide a more uniform perceived effect. 
Therefore, the spacing of the cutoff wavelengths is pref- 
erably selected so as to be different at the higher and 
tower wavelengths for both the long wave pass and the 
short wave pass filters. For the long wave pass fitters, 
the spacing between filler cutoffs is less at the shorter 
wavelengths and greater at the longer wavelengths. For 
the short wave pass fitters, the spacing is greater at the 
short wavelengths and less at the longer wavelengths. 
The result of this particular nonuniform spacing of cutoff 
wavelengths is that the perceived effect is an evenly 
scaled set of color values. This gives lighting designers 
the capability of producing detailed color shadings to 
create the effects that they desire. Previous color filter 
systems have not been able to provide the uniformity of 
color graduations required by lighting designers. 

A significant aspect of the present invention is the 
use of complex color filters (CCF). The characteristic 
representative ones of these filters are shown in FIG- 
URES 7-12. Each of these charts represents the nor- 
malized response of a CCF across the visible spectrum 
of 400-700 nm. As Figure 7-12 show, a CCF transmits 
light at a long-wave end portion of the visible spectrum 
and also transmits at a short-wave end portion of the 
visible spectrum, while attenuating light in the middle 
portion of the spectrum. The color produced by each of 
these filters is described as follows: 



FIGURE 7" 
FIGURE 8" 
FIGURE 9- 
FIGURE 10" 
FIGURE 11- 
FIGURE 12- 



Medium Magenta 
Light Lavender 
Rose Pinic 

Deep t-avender Blue 
Amber Peach 
Bright Rose P\nk 



These complex color filters can be mounted on one 
or both of the color wheels to interact with either the 
LWP. SWP or other CCF filters. 

The results produced by combining various LWP 
and SWP filters as well as CCF filters is illustrated in 
FIGURES 13-16. 

FIGURE 1 3 illustrates the combination of a short 
wave pass filter and a long wave pass filter which are 
respectively selected from sets 50 and 60 and simulta- 
neously positioned at the location 28. The pass band of 



each fitter is shown by single hatching and the resulting 
pass band is shown by the combined area illustrated by 
the double hatching. 

FIGURE 14 illustrates another combination of a 
5 SWP and a LWP filter with less overlap between the two 
filters. This results in the production of a color which is 
more saturated. 

FIGURE 15 illustrates a further combination of a 
SWP and a LWP filter but with the center wavelength of 
10 the filter shifted to a longer wavelength portion of the 
spectrum. Again, the double hatched area is the portion 
of the spectrum which is transmitted from the lamp as- 
sembly 20. 

FIGURE 16 is an illustration of the combination of 

IS a CCF with either a SWP or a LWP filter. The SWP and 
LWP filters are mounted on both of the color wheels 36 
and 38. Therefore, the complex color filter can be used 
with either a short wave pass or a long wave pass filter 
on the other wheel. When the CCF is combined with a 

20 SWP, a portion of energy that would normally be passed 
by the CCF is blocked. This portion of energy is at the 
long wave portion of the CCF filter. But if a LWP filter is 
used with the CCF, portions of the shorter wavelengths 
can be removed from the CCF to change the shading of 

25 the complex color produced by the CCF In FIGURE 16, 
the reflected portions of the CCF spectrum are shown 
with single hatching. The capability of subtracting vari- 
ous high or tow wavelengths cf the CCF spectrums sub- 
stantially increases the number and variety of colors 

30 which can be produced by the lamp assembly 20 of the 
present invention. 

In summary, the present invention comprises light- 
ing apparatus which provides a very wide variety of light 
colors with evenly spaced graduations in color. 

35 Although several embodiments of the invention 
have been illustrated in the accompanying drawings and 
described in the foregoing Detailed Description, it will 
be understood that the invention is not limited to the em- 
bodiments disclosed, but is capable of numerous rear- 

40 rangements. modifications and substitutions without de- 
parting from the scope of the claim. 
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Claims 

1. A lighting instrument (20) for producing a plurality 
of colors of light from a light source (22) which pro- 
duces a light beam (26), comprising: 

a first rotatable color wheel (36) comprising a 
first set of dichroic fitters (50) mounted about 
the periphery of a hub (46) wherein each of said 
filters (52) in said first set (50) can be selectively 
positioned in said light beam (26) by rotation of 
said first color wheel (36); 
a second rotatable color wheel (38) comprising 
a second set of dichroic filters (60) mounted 
about the periphery of a hub (58) wherein each 
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of said fitters (62) in said second set (60) can 

be selectively positioned In said light beam (26) 
by rotation of said second color wheel (38), 
wherein said filters (52, 62) are positioned such 
that said light bean (26) can pass sequentially s 
through one filter (52) in said first set (50) and 
one fitter (62) in said second set (60); 

wherein said lighting instrunnent (20) is further char- 
acterized by: 10 



Patentanspruche 

1. Beleuchtungsinstrument (20) zur Erzeugung einer 
Mehrzahl von Farben aus Licht einer Lichtquelle 30 
(22), die einen Lichtstrahl (26) erzeugt, mit 



sichtbaren Spektrums gedampft wird; und 
daR der zweite Satz dichroitischer Filter (60) 
mindestens ein Langwellen-DurchlaOfilter (62) 
hat, das Licht mit einer Wellenlange durchla3t. 
die grower ats die Grenzwellenlange des Fitters 
ist, und mindestens ein Kurzwelten- 
Durchla3fllter (62), das Licht mit einer Wellen- 
lange ubertragt. die kieiner als die Grenzwel- 
lenlange des Filters ist. 



Revendicatlons 

1 . Appareil d'6clairage (20) destind ^ donner une plu- 
rality de couleurs k la lumi^re emise par une source 
de iumi^re (22) qui produit un faisceau lumineux 
(26), comprenant : 

un premier disque colore tournant (36) qui com- 
prend un premier jeu (50) de fillres dichrolques 
months autour du pourtour d'un moyeu (48), 
chacun desdits filtres (52) dudit premier jeu 
(50) pouvant etre positionne k volontd dans 
ledit faisceau lumineux (26) par rotation dudit 
premier disque color6 (36) ; 
un deuxifeme disque color6 tournant (38) qui 
comprend un deuxieme jeu (60) de filtres 
dichro'iques montds autour du pourtour d'un 
moyeu (58), chacun desdits filtres (62) dudit 
deuxidme jeu (60) pouvant §tre positionn^ k 
volonte dans ledit faisceau lumineux (26) par 
rotation dudit deuxieme disque color6 (38), et 
lesdits filtres (52, 62) etant positionnes d'une 
mani^re telle que ledit faisceau lumineux (26) 
puisse passer successivement k travers un fil- 
tre (52) dudit premier jeu (50) et k travers un 
filtre (62) dudit deuxieme jeu (60) ; 
ledit appareil d'^clairage (20) Stant en outre 
caract6ris6 par le fait que : 
ledit premier jeu (50) de filtres dichroiques 
comprend au moins un filtre color6 complexe 
(52) qui est susceptible de laisser passer la 
lumidre dans une partie terminate k longueurs 
d'onde 6lev6es du spectre visible et dans une 
partie terminate k faibles longueurs d'onde de 
celui-ci, tout en attdnuant la lumidre dans une 
partie centrale du spectre visible ; et : 
ledit deuxieme jeu (60) de filtres dichroiques 
comprend au moins un filtre passe-haut (62) 
qui laisse passer ta tumidre dont la longueur 
d'onde est supdrieure k une longueur d'onde 
de coupure du filtre, et au moins un filtre passe- 
haut (62) qui laisse passer la lumidre dont la 
longueur d'onde est inf^rieure k une longueur 
d'onde de coupure du filtre. 



einem ersten drehbaren Farbrad (36) mit einem 
ersten Satz dichroitischer Filter (50), die um 
den Umfang einer Nabe (48) herum befestlgt 3S 
sind, wobei jedes Filter (52) des ersten Satzes 
(50) wahlweise in den Lichtstrahl (26) durch 
Rotation des ersten Farbrades (36) gebracht 
werden kann; 

einem zweiten drehbaren Farbrad (38) mit 
einem zweiten Satz dichroitischer Filter (60), 
die um den Umfang einer Nabe (58) herum 
befestigt sind, wobei jedes Filter (62) des zwei- 
ten Satzes (60) wahlweise in den Lichtstrahl 
(26) durch Rotation des zweiten Farbrades (38) 
gebracht werden kann, wobei die Filter (52, 62) 
so positioniert sind, da3 der Lichtstrahl (26) 
nacheinander einen Filter (52) des ersten Sat- 
zes (50) und einen Filter (62) des zweiten Sat- 
zes (60) durchlauft; so 
wobei das Beleuchtungsinstrument (20) weiter- 
hin dadurch gekennzeichnet ist, 
da3 der erste Satz dichroitischer Filter (50) min- 
destens ein komplexes Farbfilter (52) hat, das 
zur Ubertragung von Licht in einem langwelli- 55 
gen Endbereich und einem kurzwelligen End- 
bereich des sichtbaren Spektrums geeignet ist, 
wahrend Licht in einem Bereich in der Mitte des 



said first set of dichroic fitters (50) comprising 
at least one complex color filter (52) capable of 
transmitting light in a long-wave end portion 
and a short-wave end portion of the visible '5 
spectrum white attenuating light in a portion of 
the middle of the visible spectrum; and 
said second set of dichroic fitters (60) compris- 
ing at least one long wave pass filter (62) which 
transmits light having a wavelength greater 20 
than a cutoff wave length of the filter, and at 
least one short wave pass filter (62) which 
transmits light having a wave length less than 
a cutoff wave length of the filter. 
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